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5) U Claim(s) is/are allowed. 
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DETAILED ACTION 



Election/Restrictions 

1. Claims 1-17 withdrawn from further consideration pursuant to 37 CFR 1.142(b) 
as being drawn to a non elected invention, there being no allowable generic or linking 
claim. Election was made without traverse in Paper No. 5. 



Drawings 

2. The drawings are objected to because in Figure 8, the upper line of the land is 
no, dear and should be clarified if the materia, of the solder ball comes in contact with 
the fill inside the via. A proposed drawing correction or corrected drawings are required 
in reply to the Office action to avoid abandonment of the application. The objection to 
the drawings will not be held in abeyance. 

Specification 

3. The abstract of the disclosure is objected to because i, is more oriented to the 
method of making the device than to the actual invention. Correction is required. See 
MPEP§ 608.01(b). 

4. The disclosure is objected to because of the following informalities: The title is 
objected, because I, is mere oriented to the method of making the device than to the 
actual invention. 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

6. Claims 18-20 are rejected under 3^ iiqn mo/k\ „~ u ■ 

j »=u unuer oo u.b.u. 1 02(b) as being anticipated by Mehr 

et al. (US Patent No. 5,936,848). 

Regarding Claim 18, Mehr teaches a substrate (reference number 14) 
comprising a plurality of lands (reference number 24), each land having a geometric 
center (See figure 3), wherein each land has a via (reference number 30), therein that is 
offset with respect to the geometric center of the land. 

Regarding Claim 19, Mehr teaches that each land has an edge, wherein each via 
has a geometric center (reference number 48), and wherein the geometric center of 
each via is in a region between the geometric center and the edge of its associated 
land. See figure 3. 

Regarding Claim 20, Mehr teaches the geometric centers of vias of adjacent 
lands are offset in substantially the same direction. See figure 2. 
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Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

discosed or described as set 

the prior art are such that the i^Sff ?a^Z^ 8 h^K I ^ aoUBht t0 be patented and 
invention was made to a P*™^ml£lw^i^ ^ve been obvious at the time the 
Patentabiiity^ 

8- Claim. 21-24,26-27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sakemi et al. (US Patent No. 5,489,750) in view of Mehr et al. (US Patent No. 
5,936,848). 

Regarding Claim 21, Sakemi teaches an electronic assembly comprising: an 
integrated circuit package (reference number 1); and a substrate (reference number 20) 
having a plurality of lands (reference number 21), each land having a via (reference 
number 22), and each land being aligned with respect to a contact of the integrated 
circuit package. See figure 1 1A. 

Sakemi fails to teach that the via is offset. Mehr teaches a substrate (reference 
number 14) comprising a plurality of lands (reference number 24), each land having an 
offset via (reference number 30). It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to combine the teachings of Sakemi and 
Mehr in order to have a substrate having lands with offset vias, in order to reduce the 
formation of vapor inside the solder ball that can cause the solder ball to break and 
failure in electrical connection. 

Regarding Claim 22, Sakemi fails to teach that there is a thermally expansive 
substance residing in the vias. The limitation that the via inhibits that substance from 
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causing adjacent contacts of the integrated circuit package to be bridged when the 
lands and contacts are subjected to heat is an intended use limitation and it has been 
held that a recitation with respect to the manner in which a claimed apparatus is 
intended to be employed does not differentiate the claimed apparatus from a prior art 
apparatus satisfying the claimed structural limitations. Ex Parte Masham, 2 USPQ F.2d 
1647(1987). 

Mehr teaches a thermally expansive substance (reference number 38) residing in 
the vias. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Sakemi and Mehr in order to have a 
thermally expansive substance (reference number 38) residing in the vias, in order to 
cover the via and prevent solder from getting out. 

Regarding claim 23, the combination of Sakemi and Mehr fails to explicitly teach 
that the thermally expansive substance comprises a volatile organic compound. It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to make the thermally expansive substance comprising a volatile organic 
compound, since it has been held to be within the general skill of a worker in the art to 
select a known material on the basis of its suitability for the intended use as a matter of 
obvious design choice. In re Leshin, 125 USPQ 416. 

Regarding claim 24, the combination of Sakemi and Mehr, teaches that the 
thermally expansive substance forms a portion of a solder mask (reference number 38 
of Mehr), but fails to explicitly teach that the thermally expansive substance comprises a 
volatile liquid. It would have been obvious to one having ordinary skill in the art at the 
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time the invention was made to make the thermally expansive substance comprising a 
volatile liquid, since I, has been held to be within the general ski,, of a worker in the ar, 
to selecta known material on the basis of its suitability forthe intended use as a matter 
of obvious design choice. In re Leshin, 125 USPQ 416. 

Regarding claim 26, the combination of Sakemi and Mehr teaches that each land 
has a geometric center and an edge, and that each via has a geometric center, and 
wherein each via is formed with its geometric center in a region between the geometric 
center and the edge of a land. See figure 3 of Mehr. 

Regarding claim 27, the combination of Sakemi and Mehr teaches that the 
geometric centers of vias of adjacent lands are offset from the geometric centers of 
such lands in the same direction. See figure 2 of Mehr. 

Regarding Claim 28, Sakemi teaches an electronic system comprising an 
electronic assembly having an integrated circuit package (reference number 1), and a 
substrate (reference number 20) having a plurality of lands (reference number 21), each 
land being aligned with respect to a respective contact (reference number 3) of the 
integrated circuit package and comprising a via (reference number 22). See figure 1 1A 
Sakemi fails to teach that the via is offset. Mehr teaches a substrate (reference 
number 14, comprising a plurality of lands (reference number 24), each land having an 
offset via (reference number 30). It would have been obvious to one of ordinary skill in 
the art a. the time the invention was made to combine the teachings of Sakemi and 
Mehr in order to have a substrate having lands with offset vias, in order to reduce the 
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formation of vapor inside the solder ball that can cause the solder ball to break and 
failure in electrical connection. 

Regarding claim 29, the combination of Sakemi and Mehr teaches that each land 
has a geometric center and an edge, that each via has a geometric center, and that the 
geometric center of each via is in a region between the geometric center and the edge 
of a land. See figure 3 of Mehr. 

Regarding claim 30, the combination of Sakemi and Mehr teaches that the 
geometric centers of vias of adjacent lands are offset from the geometric centers of 
such lands in the same direction. See figure 2 of Mehr. 

9. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sakemi 
et al. (US Patent No. 5,489,750) in view of Mehr et al. (US Patent No. 5,936,848) and 
further in view of Sherman (US Patent No. 5,784,262). 

Regarding claim 25, the combination of Sakemi and Mehr teaches all the 
limitations of the instant claimed invention as stated supra for claim 21 , but fails to 
explicitly teach that lands comprise a first group having vias offset in a first direction, 
and a second group having vias offset in a second direction. 

Sherman teaches an arrangement of lands in a board to be used in a 
semiconductor package comprising a first group (reference number 40) having vias 
offset in a first direction, and a second group (reference number 42) having vias offset in 
a second direction. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the combination of Sakemi and Mehr with the teachings 
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of Sherman and in order ,o have the , ands comprising a firs, group having v ias offset in 

faaMate the signal trace muling, minimizing signal degradation. 



Conclusion 

10. The prior ar, made of reoord a nd no. relied upon is considered pertinent to 
applies disclosure. The following references h a ve some of the elements of the 
■nstan, c, aime d invention: Acoce„ a e, a |. (US Paten, No 6,691.041). Miles e, a, (US 
Patent No 5,535,101) and Howell (US Patent No 5,815,374). 

11. Any inquiry concerning this communication or e a r,ier communications from the 
examiner should be directed to Jose H Alcela whose telephone number is (703) 305- 
9844. The examiner can normally be reached on Monday to Friday. 

12. If attempts to reach the examiner by telephone are unsuccessful the examined 
supervisor, David Talbot, can be reached on (703, 305-9883. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 305-3431 
for regular communications and (703, 305-3431 for After Final communications. 

13. Any inquiry o, a genera, nature or relating to the status of Ms app.ication or 
proceeding should be directed to the receptionist whose telephone number is (703, 308- 
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January 28, 2002 




